In a seminal article, Benjamin Chinitz (1961) raises the question of the effects that industry size, structure, and economic diversification may have on firm performance and regional economies. His line of inquiry suggests a related but conceptually distinct issue: how does the extent to which a industry is regionally dominated-concentrated locally in a single or small number of firms-impact the local performance of that industry? This question has received little attention, principally because accurately measuring industrial concentration at the regional scale requires firm-level information. This paper makes use of confidential plant-and firm-level manufacturing data to explore patterns of industrial concentration in the United States at the regional scale. Regional analogues of concentration ratios and other measures commonly used in the aspatial industrial organization literature indicate the extent to which manufacturing activity is concentrated in a small number of firms. Both the manufacturing sector as a whole and major manufacturing industry sectors are examined in order to determine the extent of industrial concentration in the continental United States, to explore changes over time in geographic patterns of concentration, and to investigate associations between industrial concentration and employment growth at the regional scale. Implications for understanding regional growth and for devising regional economic development policy are discussed.
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INTRODUCTION
In a seminal article in The American Economic Review in 1961, Benjamin Chinitz describes possible linkages between the structure of a region's economy and its capacity to adapt continually to changing economic conditions and to regenerate itself over time. Chinitz discusses several possible facets of regional economic structure, among them the absolute size of regional industries, the extent of sectoral diversity in the regional economy, and the degree to which one or a few large firms dominate the regional mix of businesses. Subsequent researchers have investigated Chinitz' hypotheses about the relationship between regional industrial structure and economic development by measuring structure with indicators of overall industry size (often conceptualized as a localization economy effect) and sectoral diversity. The particular question of whether the domination of an industry by a few companies in a locality influences the performance of the other business enterprises in the same regional industry-particularly those that are small or entrepreneurial-has been largely overlooked, principally because the accurate measurement of industrial concentration at the regional scale requires firm-level information.
Multiple establishments of varying sizes in a given locality may be part of the same firm.
Therefore, commonly used secondary data sources on establishment size distributions in the United States (e.g., from County Business Patterns or published data from the Census of Manufactures) can offer only an incomplete picture of the true level of corporate dominance in a region. This paper uses a confidential establishment-level manufacturing dataset compiled by the United States Census Bureau, the Longitudinal Research Database, to explore current and historical patterns of industrial concentration at the regional scale in the United States. For a given region and manufacturing industry, establishments are aggregated into firms and then several measures of industrial dominance are calculated, including the ratio of employment in the largest regional firms to total regional employment in the industry. These measures of industrial dominance are regional analogues to concentration ratios and other concentration measures commonly used in the aspatial industrial organization literature (Pryor 2001) . The paper describes the extent to which manufacturing activity is concentrated in a small number of large firms at the regional level, examines variations in manufacturing concentration across regions of the continental United States and changes in those geographic patterns over time, and explores the associations between regional industrial concentration and employment growth.
The link between regional industrial dominance and economic performance has important implications for economic development planning given ongoing industrial restructuring and associated workforce dislocation in the U.S., as well as continuing trends toward offshoring both labor-and technology-intensive economic activity. Industrial dominance is a specific mechanism by which regions may "lock in" to a particular set of industrial competencies. As markets evolve and technology changes, those competencies, once key economic engines, eventually may become economic liabilities (Bergman 2002 ). This notion is illustrated perfectly by the case Chinitz highlighted in his original paper: steel manufacturing in the metropolitan Pittsburgh region. Pittsburgh eventually remade its economy around the medical and information technology sectors, but not without a wrenching transition that required the breakdown of institutional structures "hardened" around the steel industry and dominant steel companies (Flammang 1990 ). Smaller regions, in particular "one-company towns," are especially vulnerable to such dynamics, as they often are faced with the challenge of remaking themselves entirely in the face of heightened global competition.
This study follows earlier research that uses a productivity framework to link regional industrial dominance in several U.S. manufacturing industries to diminished economic performance at the plant level (Drucker 2007; Drucker and Feser 2007) . The demonstrated impact of dominance in reducing the productivity of small and medium-sized manufacturing establishments provides motivation for a broader exploration of the phenomenon of regional industrial dominance throughout the U.S. manufacturing sector. The paper also forms part of a larger research project that employs a range of research design strategies, including econometric modeling and case study investigations, to examine different aspects of regional industrial dominance. This work presents an exploratory analysis, measuring and documenting trends in the extent of regional industrial concentration in an effort to establish a new and valuable line of inquiry for economic development planning researchers.
The next section of the paper provides a brief review of previous research that pertains to the topic of regional industrial dominance. The subsequent segment details the data sources and defines the variables and measures used, focusing on the operationalization of the regional industrial dominance concept. The empirical analysis is separated into three parts. The first portion examines historic trends in dominance across U.S. regions over time. The second section explores associations between dominance and employment growth in the manufacturing sector, and the third extends the approach by disaggregating the manufacturing sector into component industry categories. The paper concludes by summarizing the findings and discussing implications for policy and research.
PREVIOUS WORK
Little work has aimed directly at the particular topic of industrial dominance at the regional scale. Researchers interested in the questions raised by Chinitz concerning the influence of industrial structure at the regional level have focused mainly on the regional characteristics of industrial or sectoral diversity, average establishment size, and industry scale. In fact, a debate in the literature argues over which of these traits best corresponds to the ideas put forth by Chinitz (e.g., Evans 1986; Carlino 1987; Norton 1992) , eventually conceding that each offers a useful but partial representation of regional industrial structure.
A wide variety of empirical studies, examining settings both within and outside the United States and across a substantial scope of time, demonstrate that a greater degree of regional industrial diversity generally supports a number of desirable outcomes. These outcomes include employment growth, the formation of new firms, rising wages, patenting activity, regional economic stability, greater transfer of beneficial spillovers, and growth in productivity and population at the city and regional levels (Thompson 1974; Blair 1975; Scherer 1980; Begovic 1992; Friedman 1995; Henderson et al. 1995; Bostic et al. 1997; Quigley 1998; Holmes 1999; Hanson 2001; Armington and Acs 2002; Capello 2002; Audretsch 2003; Henderson 2003; Rosenthal and Strange 2004) . Many researchers have found that rates of unemployment and other indicators of regional employment instability tend to be moderated by heterogeneity in regional industrial composition (among them are Conroy 1975; Brewer 1985; Garcia-Mila and McGuire 1993; Malizia and Ke 1993; Hunt and Sheesley 1994; Wagner and Deller 1998; Mizuno et al. 2006; Trendle 2006; see Dissart 2003 for a review). Glaeser et al. (1992) and Feldman and Audretsch (1999) demonstrate that employment growth and the introduction of innovations, respectively, are supported by local industrial diversity in the United States. Furthermore, unemployment rates are lower and per capita personal income tends to be higher in U.S. states with greater industrial diversity (Izraeli and Murphy 2003) . Similar relationships hold in other industrialized nations around the globe. For example, Combes (2000) finds greater diversity supportive of employment growth in France, Chen (2002) reports that employment and wage growth are positively related to diversity in Taiwanese cities, and Andersson et al. (2005) reveal that a diverse regional employment base in Sweden is associated with higher patenting rates.
Similar to the findings regarding industrial diversity, at the regional industry level, smaller average firm or plant size is positively related to a broad range of advantageous outcomes, such as the availability of suppliers and qualified labor, the introduction of innovations, the capture of knowledge spillovers, technology adoption, entrepreneurial start-up activity, firm growth, and productive efficiency (Blair 1978; Acs and Audretsch 1990; Keeble and Walker 1994; Audretsch 1995; Harrison et al. 1996; Fritsch and Lukas 1999; Kelley and Helper 1999; Fritsch and Meschede 2001; Chevassus-Lozza and Galliano 2003) . For instance, in regional European industries, smaller shares of total employment in large firms result in greater value added (Carree and Thurik 1999) . Combes (2000) reports that larger average plant size detracts from regional employment growth in French manufacturing and service industries, and Nystrom (2007) finds that greater average plant size dampens the rate of firm births as well as deaths in Sweden. In the United States, average establishment size is negatively related to firm births (Armington and Acs 2002; Acs and Armington 2004a; Lee et al. 2004) , household income (Shaffer 2002; 2006a) , and employment growth (Shaffer 2006b; Loveridge and Nizalov 2007) .
There are some contrary indications as well. According to Acs and Armington (2004b) , greater average establishment size is associated with faster regional employment growth across the United States. In Texas, mean establishment size is positively related to new firm formation rates (Sutaria and Hicks 2004) . Finally, an exploratory study by Kim (1995) provides a methodological as well as substantive antecedent for this research. He describes long-run trends in manufacturing specialization across U.S. regions, and explores the relationship between the specialization of regions and the localization of manufacturing industries. Kim also measures a positive association between industrial localization and average plant size, consistent with the implication of scale economies in production, a result verified by subsequent research (Holmes and Stevens 2002; Barrios et al. 2006; Wheeler 2006; Lafourcade and Mion 2007) .
A large and diverse body of work illuminates a different facet of local industrial structure by focusing on the relationship between overall industry size or density (relative concentration within the local economy) and economic performance. Although the quantitative methodologies employed vary widely, these studies typically are rooted in the agglomeration economies literature, with the scale of an industry or its regional density conceptualized as an indicator of localization economies. Such localization advantages benefit productivity, profitability, employment growth, and innovation performance, encourage firm births, and attract firms making location choices. Examples include Shefer (1973) , Henderson (1986) , Moomaw (1986) , Henderson et al. (1995) , Henderson (1997 ), Feser (2001 , Gabe (2003) , Crozet et al. (2004) , Desmet and Fafchamps (2005) , Audretsch and Dohse (2007) , Fritsch and Falck (2007) , and Kambhampati and McCann (2007) .
Although the literature examining industry scale, industrial diversity, and average plant size yields useful information and insights, the concepts are not adequate to represent the phenomenon of regional industrial dominance. The scale or size of an industry in a region, though empirically associated with dominance (see below), is a feature distinct from the internal structure. Moreover, industry scale does not directly lead to observed impacts on economic performance, but rather proxies other phenomena. Industry size may confer opportunities for resource pooling or knowledge spillovers, reducing production costs in either the short or long run, or agglomeration economies may alter the optimal firm organizational structure, enabling greater specialization and efficiency. Similarly, industrial diversity pertains to sectoral mix (the combination of economic activities in a region) rather than industrial structure directly, and average establishment size indicates the degree of industrial concentration or dominance within a region only in an aggregate fashion. Regional industrial dominance may have separate implications that are important for understanding the economic dynamics of the vast majority of regions that neither experience overriding economic dominance by a single firm or industry nor possess approximately competitive markets in each industry.
One of the reasons that most researchers have focused on industrial diversity and industry or establishment size as indicators of industrial structure is the lack of suitable publicly accessible data at the establishment or firm level. A second reason is that it is difficult to examine the implications of concentration for a single industry directly because of the need to distinguish the effects of industrial structure from other industry-specific influences on performance (Gort and Sung 1999) . Two empirical studies come relatively close to the dominance concept by investigating the relative distribution of firm sizes within industries. Acs et al. (1999) find that industries in which employment is more highly concentrated in large firms at the national level tend to have greater productivity growth, though they acknowledge that the effect could be due to survival bias. Rosenthal and Strange (2003) use Dun & Bradstreet's MarketPlace database to calculate indicators of corporate structure at the regional level, along with industrial diversity and concentric ring measures of localization and urbanization economies, for six industries. They report that a higher concentration of regional industry employment in smaller establishments (which they describe as an "entrepreneurial industrial system") is associated with more firm births and new-establishment employment.
Turning to the field of industrial organization, empirical research on Gibrat's Law would seem to hold some promise for informing the question of regional dominance. Gibrat's Law is the proposition that firm growth rates are independent of the firm size already attained. It was suggested initially in order to explain the skewed shape regularly found in the distribution of firm sizes (for reviews, see Sutton 1997; Caves 1998; Audretsch et al. 2004) . Most of the research on the topic, however, fails to consider location as a relevant factor and emphasizes idiosyncratic or sector-specific factors behind observed industry differences (Schmalensee 1989; Davies and Geroski 1997) . Furthermore, empirical investigation is limited by a methodological approach-the matching of precisely defined distributions to empirical phenomena-that sets up "extreme" hypotheses that cannot be evaluated with standard inferential statistics (Ijiri and Simon 1977; Powell 2003) .
Measuring firm size distributions with simple indicators rather than fitting fully defined distributions provides a strategy for avoiding the problems of extreme hypotheses (Needham 1978; Hay and Morris 1991) . Summary statistics are regularly substituted for the full specification of the firm size distribution in industrial organization studies (examples include Martin 1979; Shepherd 1982; Attaran and Saghafi 1988; Kambhampati 1998; Robinson and McDougall 1998; Robinson 1999; Kelly and Gosman 2000; Pryor 2001; Bottazzi et al. 2007 ).
One complication is that there are numerous possible indicators possessing different properties, with no general agreement upon which are the best or most useful (Amato 1995) . Measures of concentration based on size traits such as employment or sales have been examined extensively in relation to industry-level profit rates, with recent studies suggesting that firms in less concentrated industries may earn higher profit rates controlling for market share (Schmalensee 1989; Amato and Wilder 1995; Azzam et al. 1996; Cool and Henderson 1998; Fourie and Smith 1998; . Empirical studies in several nations suggest that industrial concentration can affect performance negatively or positively, depending on the level of concentration (Caves and Barton 1990; Porter 1990; Nickell 1996; Nickell et al. 1997; Gort and Sung 1999; Gumbau-Albert and Maudos 2002; Gopinath et al. 2004) . Industrial concentration also has been linked to changes in productivity over time and innovation intensity (Scherer 1967; 1980; Cohen and Levin 1989; Nickell 1996; Nickell et al. 1997; Cortes 1998; Vossen 1999; Bhattacharya and Bloch 2004; Rogers 2004; Melville et al. 2007 ).
To summarize, most of the empirical research following Chinitz in investigating the implications of regional industrial scale and structure examines characteristics other than regional industrial dominance. Two previous studies that begin to explore industrial concentration by investigating the partition of industry employment by firm size categories reach opposite conclusions, though at contrasting spatial scales and with regard to different outcome measures. The topic of industrial concentration has received attention in the industrial organization literature, but either at a greater-than-regional scale or in an entirely aspatial manner. As a practical consideration, the difficulties encountered in attempting to fit fullyspecified firm size distributions encourage the utilization of summary indicators for this research. Establishments reporting zero employment are excluded from the analysis.
MEASURING DOMINANCE

Plant
The nine available census years of the LRD are included in this analysis : 1963, 1967, 1972, 1977, 1982, 1987, 1992, 1997, and 2002 . Caution has to be exercised in using the data from some of these years. (NAICS) rather than the older Standard Industrial Classification (SIC) system. At the aggregate manufacturing sector level, the practical consequence is that changes in the set of activities that are considered to constitute manufacturing must be taken into account. 7 For specific 3 Annual coverage begins in 1972 since the first year of the ASM is 1973. 4 Each ASM panel is surveyed the two years prior to and the two years subsequent to a census year. 5 Prior to 1979, the unit determining selection was the firm rather than the establishment (Davis et al. 1996) . 6 It is known that there are irregularities in establishment counts and employment totals in portions of Florida, North Carolina, Virginia, and Wisconsin. It is possible that there are additional undiscovered errors pertaining to other locations. 7 As an example, manufacturing headquarters are classified within manufacturing in the SIC system, but in a separate category titled Management of Companies and Enterprises in NAICS.
manufacturing industries, the industry definition modifications make it difficult to conduct meaningful longitudinal analysis across the break. Therefore, the exploratory regressions in second portion of the analysis focus on the most recent decade of data available prior to the classification switch, covering from 1987 to 1997.
Because the LRD is compiled from confidential records, the use of the dataset and the release of descriptive statistics and results obtained from its analysis are strictly regulated. All of the information contained within this document has been reviewed by Census Bureau staff to ensure that no confidential data are revealed either directly or in possible combination with other publicly available information. The confidentiality restrictions and disclosure screening requirements limit the types and quantity of information possible to extract for this study.
Therefore, in some places qualitative descriptions take the place of numerical tabulations or other quantitative information, and some potentially interesting but nonessential results are omitted. Regional Industrial Dominance Measures. The operationalization of industrial dominance at the regional scale is key to this study, but as the concept has not appeared in quantitative empirical research, there is no strong theoretical or empirical basis upon which to base the selection of an appropriate measure. Earlier work conducted at the industry scale has adopted indicators for industrial concentration or market power based on a variety of different summary measures, including concentration ratios, likelihood ratios, the Gini coefficient, the Herfindahl-Hirschman index, entropy measures, and the sample variance of firm size (Hay and Morris 1991; Powell 2003; Powell and Lloyd 2005) . Empirical comparisons demonstrate that no single measure is superior to the others (Hay and Morris 1991; Amato 1995) . This study considers five different indicators of regional industrial dominance.
Regions. Metropolitan Statistical
Concentration ratios are probably the most widely used type of measure, partly because they are available from the United States Census Bureau at the national level in public-release versions of the Census of Manufactures (Golan et al. 1996) . For this research, the concentration ratio carries the advantage that it is relatively insensitive to the pattern of firm sizes that occurs at the low end of the distribution, which accords with the conception of dominance as the degree to which an industry is concentrated into a few large firms. Therefore, a five-firm concentration ratio is adopted as the principal measure of regional industrial dominance. Establishments are first aggregated to the level of firms based on the same-industry same-region manufacturing components of multi-unit firms. Then the concentration ratio measure is simply the ratio of employment in the five largest "dominator" firms to total regional employment in the industry.
Because regional industrial dominance is only a meaningful concept in situations in which "dominant" companies can be distinguished from a larger set of non-dominant firms, only regions containing at least twelve firms in the industry are included.
10
Industrial concentration or market power is also measured with indices that are constructed from the full set of firm size shares. Some industrial economists contend that these indices are preferable to concentration ratios precisely because they do take into account the entire firm size distribution and thus are sensitive to both the total number of firms and the relative distribution of size among firms; concentration ratios essentially depend on only one point in the size distribution (Hay and Morris 1991; Amato 1995) . The indices are distinguished by the particular scheme for weighting the firm size shares. Three are utilized in this study. The most common is the Herfindahl-Hirschman index, which weights each size share proportionally to relative firm size by summing the squares of each firm's share of regional industry employment. Because the weights emphasize the largest firms, the index is quite insensitive to the size distribution among the smaller firms. Theil's entropy measure is similar to the Herfindahl-Hirschman index, but uses the natural logarithm of the size shares instead of the unadjusted size shares as weights, reducing to a degree the emphasis placed on the largest firms (Attaran and Saghafi 1988) . The Rosenbluth index instead weights by descending firm size rank.
By weighting the smallest firms the most heavily, the Rosenbluth index stresses the small end of the firm size distribution. Unlike the concentration ratio, these three indices can be calculated for regional industries with any number of firms. Nevertheless, the same minimum of twelve firms in the industry is imposed to preserve the meaningfulness of the intra-industry regional dominance concept, and also to maintain identical estimation samples across the different dominance measures.
Finally, the Gini coefficient is included as a relative concentration measure. The concentration ratio, the Herfindahl-Hirschman index, Theil's entropy measure, and the Rosenbluth index are all absolute in the sense that they depend in some manner on the total number of observations. In contrast, the Gini coefficient is independent of the number of firms in a regional industry. The Gini coefficient may be measured by the area under a Lorenz curve, visually indicating the extent to which the size distribution differs from equal apportionment, or may be calculated more simply via the fact that it is the relative counterpart of the Rosenbluth index (Needham 1978) . The Gini coefficient is often interpreted as an indicator of the degree of inequality in a distribution. As with the other dominance measures, the Gini coefficient is only considered for those regional industries with a minimum of twelve firms. 
sum of firm size shares weighted by natural log of firm size
sum of firm size shares weighted by descending size rank 1 2 1
n is the number of firms in the regional industry, i indexes the firms in the regional industry in descending size order, and E i represents the employment of the i th firm.
reversed in that larger values indicate less dominance; the more closely the measure approaches zero, the greater the degree of dominance. Table 2 presents basic descriptive statistics-mean and standard deviation-across these 275
HISTORIC TRENDS IN MANUFACTURING DOMINANCE
observations for each Census of Manufactures year of the LRD. Table 3 ), the reduction in dominance is most likely caused by greater-thanproportional employment declines in larger manufacturing firms.
Vertical disintegration of production may one factor behind the declines in dominance and average plant size in the manufacturing sector. As large firms outsource portions of the manufacturing process, employment shifts from sizable enterprises to smaller intermediate suppliers (located either within or outside the region) and to establishments classified in nonmanufacturing industries, particularly business and professional services. Evidence of "hollowing out"-regional manufacturing industries becoming increasingly specialized in particular portions of product chains and decreasingly dependent on locally manufactured intermediate inputs-reinforces this explanation (Hewings et al. 1998; Okuyama et al. 2006) . One reason to examine multiple indicators of dominance is to reduce the possibility that observed trends are due to unique traits or idiosyncrasies of a particular summary statistic.
Because the concentration ratio principally reflects the status of the largest firms, it could be misleading in situations in which the total number of firms is changing rapidly. For instance, a rapid rise in the number of small manufacturing firms and stable employment levels in large companies would lead to only small declines in the five-firm concentration ratio calculated across the entire national manufacturing industry, but would be reflected in much greater drops in the Herfindahl-Hirschman index and especially the Rosenbluth index. Indeed, the Rosenbluth index, which emphasizes the small end of the firm size distribution, evidences the greatest percentage declines in dominance, and the concentration ratio among the least (Figure 1 ).
The Gini coefficient reveals a different pattern, holding relatively steady across the nine CM years. The Gini coefficient exhibits less variation across regions as well as over time, with standard deviations only a small fraction of the mean index value (Table 2 ). This suggests a more complex dynamic at work. If the number of manufacturing firms were constant over time, then greater-than-proportional employment declines in larger firms would tend to lower the Gini coefficient, indicating greater size equality. One possibility is that large employment declines in sizable manufacturing companies are being accompanied by greater net exit rates at the small end of the size distribution, keeping the level of inequality as indicated by the Gini coefficient roughly constant while driving down regional manufacturing dominance in absolute terms. This explanation is consistent with the "hollowing out" phenomenon and declines in regional manufacturing industries supplying intermediate inputs.
Figure 2 disaggregates the trend in the concentration ratio measure of dominance by
Census division (see Appendix Figure A1 for Census region and division definitions and Appendix Table A1 for the numerical figures underlying Figure 2) . 13 Census divisions within the same Census region are assigned identical line patterns but distinct marker shapes. All of the nine Census divisions exhibit the decline in regional manufacturing dominance over time that is evident in Figure 1 for the nation as a whole. Although there are occasional upticks in the concentration ratio in particular Census divisions, the general trend is toward lower levels of 
DOMINANCE AND DECLINE IN THE MANUFACTURING SECTOR
One of the motivations behind this study is to begin to investigate the relationship between regional industrial dominance and firm performance. As mentioned above, earlier research conducted using the Longitudinal Research Database demonstrates that industryspecific dominance hinders the productivity of small and medium-sized plants in several manufacturing industries. This and the following section examine the relationship between industrial structure and performance more broadly using a regression framework. The analyses are exploratory in nature: the regressions are not presented as full specifications for predicting regional economic performance, but rather as illuminations of the relative strength of the relationships between different aspects of industrial structure and changes occurring in the manufacturing sector at the regional scale.
This section considers the manufacturing sector as a whole. As in the previous section, each MSA or CMSA provides a separate observation, yielding a sample size of 275.
14 The dependent variable is the change in employment from 1987 to 1997. This decade represents the most recent ten-year period available for analysis that avoids the discontinuity from switching industry classification schemes subsequent to 1997. The independent variables are the starting level of manufacturing employment, to account for the differing sizes of the manufacturing sectors across metropolitan regions; regional industrial dominance; and dummy variables for Census regions, with the Northeast region as the default. In addition, the specification includes a measure of regional industrial diversity within the manufacturing sector as another characteristic of industrial structure that empirically has been found to be associated positively with economic performance. As is common in the literature, a Herfindahl-Hirschman index is used to measure diversity. The formula is identical to that in Table 1 , but with the subscript i indexing the twodigit SIC industry categories within the manufacturing sector rather than individual firms. As constructed, the Herfindahl-Hirschman index corresponds to the inverse of manufacturing diversity-larger values of the Herfindahl-Hirschman index signify greater concentration within particular industry classifications and a lesser degree of diversity. 14 These 275 MSAs and CMSAs constitute the entire set of metropolitan regions in the continental United States. In other words, the study samples are better characterized as a population than as a representative sample. The implication is that there should be minimal emphasis placed on interpreting inferential statistics with regard to a hypothetical encompassing population, since there are no repeated samples. Therefore, though standard errors and statistical significance are examined to gauge the strength of the estimation results, more attention is placed on interpreting the signs and magnitudes of the estimated parameters (with the exception of the last analytical section in which estimated parameter magnitudes are not provided).
The most important result in Table 4 is that regional industrial dominance is substantially negatively associated with employment change. All else being equal, a region measuring one standard deviation higher than the mean on the concentration ratio measure of manufacturing dominance would be expected to have lost approximately 5,000 more manufacturing jobs over the decade in consideration than a region evidencing the mean level of dominance in 1987 (a five-firm employment concentration ratio of 0.5660 versus 0.3940; see Table 2 ). Without displaying all of the other estimates from the regressions, Table 5 regression results are provided in Tables A1 through A4 This seeming contradiction may be reconciled by considering the role of scale. In measuring dominance, concentration ratios, Theil's entropy measure, and the HerfindahlHirschman and Rosenbluth indices all tend to be negatively associated with the size of the industry or sector. At least in numerical terms, it is more difficult to "dominate" a larger region (Drucker 2007) . The Gini coefficient, by construction, is unrelated to scale. Over the decade examined, holding the control variables constant, manufacturing job losses were the least in those regions with an unequal firm size distribution (i.e., a wide range of company sizes) but with manufacturing sectors not too extensively concentrated in a few large firms. These conditions are more likely to be achieved in larger regions. Thus, this line of reasoning may seem to return to the proposition that overall industry size boosts economic performance. Yet, as was discussed earlier, industry scale does not provide a conceptual explanation for impacts on economic performance, but acts as a proxy for various types of interfirm relationships. This exploratory analysis cannot answer the causal question of whether larger regions tend to have industrial structures more favorable to employment retention, or instead lower dominance levels and wider firm size distributions are found in populous metropolitan regions that also tend to enjoy superior manufacturing performance for more fundamental or for unrelated reasons. The author's previous research on the topic suggests that the former is the case-that industrial structure is a causal factor-but the issue remains open for further empirical research (Drucker and Feser 2007) . a relatively small mean in absolute terms, and exhibits quite limited variation across metropolitan regions. 15 In addition, regional industrial diversity and dominance are negatively correlated:
dominated regions tend not to be diverse, and diverse areas are usually less dominated. This relates again to the issue of scale, as larger regions typically possess greater industrial diversity.
Nevertheless, dominance certainly is more powerfully associated with employment change than is industrial diversity, as evidenced in Table 4 (and the equivalent tables in the Appendix for the other measures of dominance) as well as through robustness tests. Regressions that alternately omit dominance and industrial diversity confirm that each variable attains the expected sign and increases in significance in the other's absence. 16 Yet the regional industrial dominance variable remains the greater in terms of significance and the magnitude of the estimated impact on employment change.
It is worth describing several alternative regressions that were estimated to judge the sensitivity of the findings to the particular specification and variable definitions. (The results are omitted to reduce disclosure screening requirements.) Substituting the change in shipments or in value-added for employment as the dependent variable generated similar but less consistently significant coefficients; it makes sense that with dominance and diversity measured on an employment basis, a dependent variable also defined in terms of employment yields the strongest results. Regional dominance is an enduring phenomenon: instituting a ten-year lag in the regional industrial dominance variable produced almost identical regression outcomes.
Incorporating interaction terms between dominance and the Census region variables demonstrated that regional industrial dominance has its greatest negative association with manufacturing employment growth in the West region. Three dummy variables categorizing the urban hierarchy according to metropolitan population level were used to help verify that larger regions outperformed smaller areas in manufacturing employment growth controlling for base year employment levels. The two larger but not the two smaller size categories yielded positive and significant coefficients, and interactions between the metropolitan size variables and regional industrial dominance were not significant. Finally, other alterations that yielded findings substantively similar to those presented above included examining different time periods (the five-year periods from 1987 to 1992 and 1992 to 1997, as well as alternative decades), using the competitive shift component from a classical shift-share decomposition as the dependent variable, and specifying dummies for Census divisions rather than regions.
DOMINANCE, DIVERSITY, AND INDUSTRY PERFORMANCE
This section extends the examination of the relationships between industrial structure and performance by disaggregating the manufacturing sector into component industries. Separate regressions are performed for the two-digit SIC industries within the manufacturing sector.
( Table 6 lists these industries.) The units of analysis remain MSAs and CMSAs, but for each industry the set of metropolitan regions is restricted to those with at least twelve firms in the industry in 1987 in order to ensure the meaningfulness of the intra-industry dominance concept.
A few of the two-digit industries have twelve or more firms in only a small number of metropolitan areas, so the regression estimations may not be very precise; the extreme case is SIC 21 (tobacco products), for which only one region has at least twelve firms. For most of the industries, however, the sample size is sufficient to support robust regression analyses.
The dependent variable in each regression is the change in industry employment from 1987 to 1997. Most of the independent variables are the same as or equivalent to those used in the manufacturing-wide regressions described in the previous section: the 1987 level of industry employment controls for varying industry size across regions; manufacturing sector diversity is indicated by a Herfindahl-Hirschman index calculated across 2-digit SIC industry categories; dummy variables denote three Census regions leaving the Northeast as the base. The estimations incorporate regional industrial dominance at two levels of aggregation: industry-specific, and across the entire manufacturing sector. The same type of measure is used to calculate these two dominance variables within each regression. Industrial specialization or concentration is added as an aspect of regional economic composition relevant for industry-specific analysis and is measured by a location quotient calculated relative to the national manufacturing sector.
Because of the smaller number of observations involved in these regressions, significance is reported at the 10 percent as well as the 5 percent and 1 percent confidence levels. Table 7 summarizes the results obtained using the five-firm concentration ratio measure of dominance. The signs and significance ranges but not the estimated parameters are presented for individual coefficients. This reduces disclosure concerns and also facilitates visual comparisons across the series of regressions. The coefficients of determination (R 2 ) demonstrate that the degree to which the set of independent variables explain the regional variation in employment change over the decade varies widely by industry, as should be expected given the exploratory nature of the analysis. As in the manufacturing-wide analysis, the estimated Turning to the industrial structure variables, the degree of regional dominance in the particular industry is the most important. Industry-specific dominance is negative and significant in about half of the industries, ranging across the manufacturing spectrum from textile mills (SIC 22) and paper production (SIC 26) to chemicals and pharmaceuticals (SIC 28), instruments (SIC 38), and industrial equipment (SIC 35). Several of the industries in which the industry-specific dominance variable does not attain conventional significance levels are those with relatively small numbers of suitable metropolitan regions as observations, such as petroleum and coal (SIC 29), leather (SIC 31), and primary metals (SIC 33). There does not seem to be any obvious pattern across the industries, such as regarding the technology or knowledge basis or relative intensity of capital versus labor in production.
The other industrial structure variables are far less prominent in the estimated models.
Controlling for industry-specific dominance, neither overall manufacturing dominance nor manufacturing diversity is significantly associated with the change in industry employment. As discussed in the preceding section, overall manufacturing dominance is negatively correlated with manufacturing diversity.
17 Yet regressions that exclude one or the other variable do not generate significant coefficients for the remaining variable. Industry specialization is strongly positively linked to job growth or retention in the furniture and fixtures (SIC 25), paper (SIC 26), and transportation equipment (SIC 37) industries. The impact of industry specialization is marginally significant in just a few additional industries, with the direction of the relationship in some estimated to be negative rather than positive. On the whole, regional industrial dominance is associated with lesser employment growth independently of local industrial concentration, diversity, and overall manufacturing dominance.
The results are much the same when the concentration ratio measures of industry-specific and manufacturing-wide regional dominance are replaced by the Herfindahl-Hirschman index, Theil's entropy measure, or the Rosenbluth index. Table 8 Gini coefficient yields few significant impacts, suggesting that size inequality is involved in the performance of the entire manufacturing sector but is not influential at the scale of individual regional industries. 
Rosenbluth Dominance
Gini Dominance † Significant at the 10% confidence level. * Significant at the 5% confidence level. ** Significant at the 1% confidence level.
Concentration
Ratio Dominance
HerfindahlHirschman Dominance
Theil's Entropy Dominance
SUMMARY AND IMPLICATIONS
Benjamin Chinitz's article provoked interest in the importance of industrial structure at the regional scale, yet the topic of regional dominance has not been investigated systematically in the decades that have followed. Recent research by the author finds that regional industrial dominance hampers the productivity of manufacturing plants in selected United States industries, providing motivation for a broader exploratory analysis. This study uses confidential establishment-level data to describe historical and geographic patterns in industrial concentration across U.S. metropolitan regions and to examine the associations among economic performance, industrial dominance, and other facets of regional industrial structure.
Regional dominance in the manufacturing sector has been steadily diminishing since at least the early 1970s. Total employment and average plant size in the manufacturing sector nationwide have dropped during the same time period but the Gini indicator of firm size inequality has remained stable, suggesting that declining regional dominance may result from proportionally greater employment drops in large firms and production outsourcing to smaller manufacturers and service firms. The reduction in regional dominance has occurred across all geographic segments of the continental United States, but to a greater degree in areas with higher levels of dominance and perhaps less mature manufacturing sectors at the beginning of the study period. The Middle Atlantic and Pacific coastal areas have retained their positions as containing (on average) the least dominated metropolitan regions.
Regional dominance is linked strongly to slower employment growth or greater employment declines both across the manufacturing sector and within most component manufacturing industries. Employment change at the regional scale is much more powerfully associated with dominance than with other aspects of industrial structure such as industrial diversity or specialization. The degree to which dominance and employment change are associated for particular manufacturing industries does not seem to depend on industry characteristics such as technology or capital intensity in production. Controlling for base levels of employment, larger metropolitan regions tend to exhibit superior manufacturing job performance as well as lower levels of dominance, but it cannot be ascertained in this analysis whether the two phenomena are causally related.
The study highlights the significance of industrial structures at the regional scale, and at the same time raises additional questions for economic development researchers and practitioners. The primary findings confirm the importance of industrial dominance as an aspect of regional industrial structure that is influentially related to both industry-specific and manufacturing-sector economic performance. Economic analysts and economic development practitioners that currently examine overall regional concentration and perhaps industry concentrations at the national level should pay attention to concentration and dominance at the level of regional industries. Although regional dominance in manufacturing has declined in absolute terms along with the scale of the sector within the national economy, dominance remains strongly associated with changes in employment. The relative degree of dominance may differentiate among industries and metropolitan regions in terms of economic performance. The coastal regions that lead the nation in technological innovation, business creation, and economic dynamism also evidence the lowest average regional industrial dominance. Useful extensions for future research would include examining trends in regional dominance in sectors and industries outside of manufacturing, such as in the rapidly expanding service and retail segments of the economy, and investigating the relationships between manufacturing dominance and production fragmentation and outsourcing.
Despite the ambiguity of the causal relationship between dominance and employment change, the research implies that regionally dominated industries are likely to face challenges in terms of economic resiliency and adaptability. Regional dominance may possibly cause, but at least serves to reveal, structural impediments to employment creation that may similarly impede productivity, innovation, entrepreneurship, and business expansion, reducing the capacity of industries and economies to react flexibly to changing economic conditions. Restructuring in the face of global economic changes or economic upheavals may occur more slowly in dominated regions or industries or may be unsuccessful altogether. The goal of developing policies to address the issues that arise from disadvantageous regional industrial structures should provide further impetus for research on the topic.
The findings also underscore the challenge of devising appropriate economic development policies. Regional industrial dominance is a phenomenon that by its nature is likely to endure over time and is difficult to alter directly with the policy tools available at the local and regional levels. Direct attempts to modify regional industrial structures other than through massive (and expensive) recruitment plans are likely to be politically untenable as well as economically infeasible, and without additional knowledge it is difficult to devise more subtle programs to help industries and regional economies counter the possible negative implications of a non-competitive regional corporate structure. It is clear that more research on the specific linkages between dominance and economic performance is needed. Nevertheless, simply understanding that regional industrial dominance is an issue that affects economic performance may engender creativity, both in designing policies to counter the influence of dominance and in shaping policies to work within local economic conditions. Table A1 . Regional Industrial Dominance in Manufacturing by Census Division. Year 1963 Year 1967 Year 1972 Year 1977 Year 1982 Year 1987 Year 1992 Year 1997 Year 2002 Census 
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